There is currently no review of instruments that measure nursing staff competence in community health care. This study aims to (a) identify competence measurement instruments developed for nursing staff in community health care, and (b) explore conceptual and methodological issues concerning these instruments. A systematic literature search was made for the period 2000-2012. Instruments were evaluated for target group, content, and methodological quality. Of 11 identified instruments, all self-report, only four provided sufficient evidence of instrument validity. Few instruments had conceptualized competence by defining and operationalizing the concept. The evidence of the quality of the instruments varied greatly and was generally not sufficient. This review may help researchers decide which existing competence measurement instrument to use or whether they have to develop a new instrument.
Literature reviews of instruments measuring nursing competence in hospital settings 1 and the competence of nursing students and newly qualified nurses 2 have proved useful in making a knowledge-based choice of instrument for competence measurements. There is currently no such review of instruments measuring nursing competence in community health care. This article evaluates existing instruments designed to measure nursing competence in community health care (CHC).
Over the last decade CHC has transformed and expanded in most developed countries. State-level policies have reformed health systems by focusing on using new forms of local resources and increasing collaboration. 3, 4 Central principles of CHC include universal accessibility and coverage on the basis of need, comprehensive care emphasizing disease prevention and health promotion, and community and individual involvement. [5] [6] [7] Modern CHC organizations have become complex in their structures and processes, and cover many different aspects of work from health promotion to end of life and palliative care. 3 The demands on nursing staff are expanding across a range of different care setting as well as different levels and foci of care delivery. This implies an extensive span of required competence among staff in CHC in terms of width (many different patient groups and different aspects of psychosocial and medical care) as well as depth (many highly complicated patient cases). Concerns have been raised about nursing competence in relation to recent reforms in CHC 8 and whether nursing staff in CHC have sufficient competence to cover the range of needs and secure quality of care. 9 Nursing staff comprise the largest group of staff in CHC. Typical staff in CHC in a developed country like Norway, for example, include registered nurses (RN), assistant nurses (AN; 3 years of upper secondary school education or equivalent), and assistants (no formal qualifications for working in health care). In this review we use the term nursing staff to include RNs, ANs, and assistants. The term "CHC" is used to include all forms of health care provided in the community, including, but not limited to, home care, nursing in nursing homes, and nursing practice at health stations and general practices.
As CHC is transforming and expanding the demand for advanced nursing competence has increased. 9 Questions may be raised about the adequacy and sufficiency of present nursing staff competence, and thus measurements of existing competence seem relevant. Quantitative measurements of competence provide general overviews of available competence in a work place or community, and general overviews of competence is useful to plan necessary competence development, improve competence utilization and plan future educational needs. A valid measurement requires an appropriate instrument. A review of the quality of available competence measurement instruments for nursing staff in CHC therefore seems relevant.
Defining Competence
Cowan et al 10 reviewed the vast research literature concerning nursing competence to discuss the definition and utilization of the concept competence in nursing practice. They found that competence is mainly defined in three different ways: a behavioristic understanding that is concerned with tasks and performance, a psychological construct consisting of cognitive, affective, and psychomotor qualities, and finally a holistic approach incorporating attitudes, knowledge, and skills taking the context of nursing practice into consideration. In a systematic review of clinical competence assessment in nursing, Watson et al 11 concluded that competence is a vague and ill-defined concept. However, in a review of the situation 10 years on, Yanhua and Watson 2 claim that progress toward consensus and clarity regarding the concept is emerging. This consensus seems to revolve around an understanding of competence as a holistic construct in the way Cowan et al 10 defined it.
Measuring Competence
As competence is difficult to define, measuring competence is fraught with difficulties. All forms of competence measurements and evaluations have limitations and degrees of insecurity. Waddell 12 points at crucial decisions to make in this regard, including conceptualizing competence, selecting a measurement paradigm, and selecting instruments.
Competence can be measured qualitatively (eg, observation of practice, by interviews and portfolio) or quantitatively (eg, questionnaire by self-assessment or by manager/supervisor/researcher evaluation). A common form of competence measurement is self-assessment or self-report, which involves direct report of information from a respondent. This is a method that is strong in directness and versatility 13 but has methodological weaknesses, including lower reliability for respondents with low competence. 14 Validity is a central concern regarding competence measurement instruments; that is, whether the instruments really measure competence. Content validity is concerned with ensuring that comprehensive and thorough instrument development procedures were followed, 15 and concerns the appropriateness of the items and whether they adequately cover the construct being measured. 13 Evidence based on response processes is gathered by observing and interviewing typical respondents during the development of items. According to Fayers and Machin, 15 the respondents should be asked if the items are acceptable, comprehensible, and relevant to the setting. Respondents should also be asked about clarification of wording and ambiguity.
Evidence based on internal structure concerns the reliability (consistency) and construct validity, which is a hypothesis-testing endeavor linked to a theoretical understanding of the construct. 13 This evidence is provided through statistical analysis, usually referred to as psychometric evaluation (eg, factor analysis).
Because evidence of reliability and validity is indicative of whether instruments measure what they purport to measure, we have examined these sources of evidence in relation to identified instruments. The ultimate goal of this investigation is to determine whether one can draw conclusions about nursing staff's competence on the basis of results from the reviewed instruments.
Aims and Research Questions
The aims of this review were to (a) identify and review competence measurement instruments developed for nursing staff in CHC, and (b) explore conceptual and methodological issues concerning these competence measurement instruments. The following research questions were developed: 17 as guidance for assessing the quality of the included instruments. The eight criteria that investigators should apply to evaluate respondent-based outcome measures, which may also be applied to competence measurement instruments are reliability, validity, responsiveness, precision, interpretability, acceptability, feasibility, and appropriateness. With the exception of responsiveness, which is deemed unfit for this purpose, these criteria are explained in Table 1 .
Eligibility Criteria
Inclusion criteria: and keywords, and the MeSH headings were "exploded" wherever possible. Boolean operators (OR, AND) were used to expand and narrow searches. In search engines where the option was possible, the truncated search terms nurs* and competen* were used. The searches were limited to peer-reviewed articles in English or a Scandinavian language. The research covered the years 2000 to 2012 because research prior to this was deemed unlikely to reflect current trends. The literature search was performed in June 2012. Search terms are listed in Table 2 .
Data Selection and Analysis
The literature search produced 4491 potentially relevant hits. All 4491 titles were screened. Where the title did not clearly show the content of the article, the abstract was read. All articles that clearly did not meet the inclusion criteria were discarded. One hundred and fifty-four articles were tested for relevance; all abstracts were read and a further 15 articles were discarded as duplicates. The remaining 139 articles were read systematically by the first author. Aim, method, and results of all 139 articles were summarized. This process refers to the ability of the measurement to reflect true changes or differences in competence. One of the main influences on the precision of an instrument is the format of response categories. Interpretability is concerned with how meaningful the scores from an instrument are. How can the scores be interpreted or what can the results be compared with? Acceptability addresses how acceptable an instrument is for respondents to complete. This is done by eliciting views of respondents about the instrument and evaluating the response rate. Feasibility is concerned with how easy the instrument is to administer and process. Appropriateness concerns whether the instrument is appropriate to the questions that the instrument is intended to address. Instruments need to be clearly focused and to be psychometrically sound to be considered appropriate. Ultimately, appropriateness involves considering all the criteria as a whole.
identified 11 instruments described in 14 articles. Figure 1 is an illustration of the data selection process. Included studies were read carefully and findings concerning the research questions were extracted into Table 3 .
Results
We identified 14 articles discussing competence measurement instruments; 11 instruments are presented in this section. The results are presented according to the research questions. Table 3 is a summary of the quality assessment of each instrument. The identified instruments originated in Europe (Finland, Sweden, Norway, Ireland, Switzerland, and the United Kingdom), Asia (Taiwan), and America (Canada). One instrument was described in three articles [18] [19] [20] and another in two articles. 21, 22 These were all articles based on the same two surveys. None of the 11 instruments referenced each other in the sense that they represented accumulated knowledge. All identified instruments were self-assessment/ self-report instruments, that is, nursing staff were asked to grade or rate their own competence on a scale.
Target Population for the Competence Measurement Instruments
Five of the 11 instruments were developed to measure several groups of nursing staff in CHC. Instruments developed by Hasson and Arnetz 23 21, 22 developed an instrument for measuring the competence of RNs with a specialist education in palliative care. Three instruments were developed for measuring the competence of public/community health nurses. [28] [29] [30] The final instrument was developed for measuring the competence of nurses working in general practices in Ireland. 31 
Definition of Competence
Five instruments were built on clear definitions of competence. Competence was defined as "ability and will to perform a task by applying knowledge and skill," 18 "combination of a person's skills, abilities and knowledge that together help the person to carry out tasks and perform work," 27 "skills and abilities to meet residents' needs, but also competence to live up to the unit's and staff member's own expectations," 24 "knowledge, key skills, personal qualities, attributes and behaviours," 21 and "aspects of nursing practice that must be developed and demonstrated by nursing professionals in their particular fields." 29 Six instruments were not built on explicitly stated definitions of competence, but the descriptions of the instruments provided in the articles do shed light on the instrument developers' understanding of the concept. Hasson and Arnetz 23 used "competence" and "skills" interchangeably, implying that the two concepts have the same meaning. McCarthy et al 31 aimed to describe "the role dimensions, perceived competencies and education and professional development needs of practice nurses." Guo et al 28 stated that they were "measuring competency in performance," while Akhtar-Danesh et al 30 said that they were measuring "behavioural performance." Saxer et al 25 and Shipman et al 26 provided no definition and did not state any specific understanding of the construct they were measuring. (14) RelaƟng to students (9) Non-research (7) 14 arƟcles included describing 11 instruments; one instrument is described in three arƟcles; another instrument is described in two arƟcles. 
Indicators of Competence Measured
The indicators of competence that Hasson and Arnetz 23 measured concerned general and diverse topics such as knowledge of psychiatric illnesses and knowledge in computer skills. They only measured knowledge, not competence as the title of the article states, except for the skill "carrying out delegated tasks." The scope of competence in Grönroos and Perälä's 27 instrument was more specific, especially concerning the use of information technology, but still covered many aspects of home nursing through their 37 items. Räikkönen et al's 24 The instruments developed by Akthar-Danesh et al, 30 Lin et al, 29 and Guo et al 28 
Response Categories
Ten instruments employed a Likert-type scale (varying from 3-point to 5-point scales) as the response category. The remaining instrument employed a scale based on Benner's competence framework 32 (range: novice-beginner-competent-proficient-expert), 31 which can also be seen as a Likerttype scale. Details concerning response categories are reported in Table 3 under the heading "precision."
Evidence Provided for Instrument Evaluation
The instruments' content was primarily reported to be based on research performed by others as well as on statutory documents (eg, competence standards and laws concerning CHC). In one instrument, the indicators of competence were derived from the authors' own qualitative research (focus group interviews). 23 One instrument was stated to be based on the instrument developers' own practical experience. 27 In most articles included in this study, literature reviews, own research, and own experience were used, explicitly or implicitly, as arguments for content validity. The content validity of four instruments 25, [28] [29] [30] was evaluated through expert groups by the Content Validity Index recommended by Polit and Beck. 13 Seven instruments were evaluated for response processes through pilot testing on typical respondents. 18, 21, 24, 25, 28, 30, 31 Dimensions that were pilot tested were representativeness, appropriateness, relevance and clarity of items, time usage, and clarity of instructions.
Evidence of reliability and validity of the instrument was generally not provided. For four of the instruments 18, 23, 26, 31 no evidence of psychometric evaluation was provided. Three instruments were tested for reliability, but not for validity. 21, 24, 27 Four instruments were, however, thoroughly evaluated with psychometric tests for validity and reliability. 25, [28] [29] [30] 
Discussion

Nursing Staff and Self-Assessment
A characteristic of CHC is staff with a relatively low level of qualifications compared with those in specialist health care. An example is that 28% of the labor force in Norwegian CHC are assistants without formal health education. 33 For a good overview of the totality of competence in CHC, one should therefore measure the competence of all groups of nursing staff.
We found that all identified competence measurement instruments were based on self-assessment or self-report. This is not surprising as it is the most common measurement procedure, but it does have limitations.
Colthart et al 14(p125) defines self-assessment as "a personal evaluation of one's professional attributes and abilities against perceived norms." In their review of the effectiveness of self-assessment they found that competence appears to have some impact on self-assessment. They found several papers that support the idea that competent practitioners are reasonably accurate in their self-assessment, but people who lack competence are less likely to be aware of their deficiencies. The reason for this is not clear although some authors suggest some kind of psychological "defense" mechanism. 14 It is thus a methodological challenge to measure different groups of nursing staff with varying length of education in one instrument, as those with less education may assess their competence to be higher than what is factual. One should therefore interpret and apply results from a self-assessment measurement with caution to protect patients from staff with unrealistic views of their own competence. This has not been discussed in the reviewed literature.
A further issue is whom the respondents compare themselves with when they respond to a questionnaire; that is, what is the perceived norm. For example, does an assistant compare herself with other assistants or with an RN? It has been noted that people sometimes score themselves according to their self-perceived potential or ideal rather than their actual competence, or based on effort rather than achievement. 34 With whom the respondents compare themselves may influence the responses and how competent the respondents assess themselves to be, which is another methodological challenge concerning self-assessment.
The fact that nursing staff assesses their own competence may also pose validity threats, as some may argue that this method is like "setting a fox to keep the geese." Nursing staff may not themselves be the best judges of their own competence, as it is possible that the respondents will be "fakinggood." 35 When responding to a survey that will affect one's chances of employment or advancement, it is likely that many will claim to be more competent than what they actually are, or reverse, to claim they are less competent to increase chances of competence development or increase resources to their work-place.
Self-assessment is, however, a measurement procedure that is strong in directness and versatility, 13 and allows for large samples to be included to provide a general overview of available competence. Other more qualitative forms of evaluating competence would arguably be more time consuming and beyond the resources of most countries or work places. Based on available evidence, we should be aware of the limitations of self-assessment and use it alongside other methodologies to provide broader assessments of competence.
Defining Competence
We interpret most of the definitions and understandings of competence in the instruments reviewed to be related to a behavioristic understanding of competence, as the instrument developers focus on skills, abilities, tasks, performances, and behaviors. In Cowan et al's 10 categorization of competence, a psychological construct also consists of cognitive and affective qualities. Neither cognitive nor affective qualities are dimensions in any of these definitions and understandings of competence. One exception is Slåtten et al, 21 who incorporate personal qualities and attributes. In a holistic approach, the context of nursing practice is taken into consideration. This is only mentioned by Lin et al 29 in the wording "in their particular field," but this is somewhat vague. It is, however, implicit that all instruments measure competence in the context of CHC, as this is the aim of the surveys. As Yanhua and Watson 2 state, today's definitions and understandings of competence can be called an emerging consensus. However, as opposed to what Yanhua and Watson found to be a consensus on competence as a holistic construct, the competence measurement literature concerning CHC seems to reflect a behavioristic understanding of competence.
Several analysts have emphasized how competence-based approaches to nursing education and practice are likely to emphasize technical and instrumental competence, as this is easier to measure than intangible competence. 10, 11 Adherents of competence as a psychological or holistic construct would claim that this is a limited understanding of competence, as dimensions such as cognition, affect, attitudes, and context all play important roles in what manifests itself in the actual situation where competence is used. Another approach is, thus, to focus on what is manifested in the actual situation, that is, when the nurse meets and treats a patient. Still, a behavioristic understanding of competence, although limited, is not inherently problematic as long as the instrument developers are clear about what they purport to measure and recognize the limitations.
However, six instruments completely lack a definition of the construct they attempt to measure, which makes it difficult to make reasonable interpretations of reliability and validity. 36 Because the concept of competence is not defined, we do not know what would be a reasonable selection of items and we do not know to which contexts and populations we can assume that our observations can be generalized. Cronbach and Meehl 37 increased early awareness of the need to specify the proposed interpretation of a construct before evaluating its validity, as also emphasized by Kane 38(p324) : "The variable of interest is not out there to be estimated; the variable of interest has to be defined or explicated." In this light, all attempts by instrument developers to evaluate validity without having defined competence are futile.
Response Categories
While the choice of indicators and items is crucial to the content validity, the choice of response categories in the instruments is crucial to what the results actually tell us; that is, how we differentiate between respondents. All instruments employed Likert-type response category scales-a popular scaling procedure. Advantages of Likert-type scales are the ease of construction, ease of understanding and responding to, thus producing high reliability scores. 35 Furthermore, they provide relatively precise information about a respondent's degree of agreement/disagreement. 39 Another advantage is that it can be claimed that a Likert-type scale can be transformed into a categorical variable in the manner suggested by Jöreskog and Sörbom, 40 which is suitable for common psychometric evaluation.
The most serious criticism of Likert-type scales is, however, that they often lack reproducibility. 41, 42 This means that a score may not necessarily be repeated by the same respondent in a retest, and may thus have little relevance in a competence measurement.
It can be questioned whether a Likert-type scale is the only suitable response category in a competence measurement. An alternative is that the competence measurement takes the form of an exam test, at least partially, with response categories "right/wrong," as in the 18-item scale by Saxer et al. 25 Many aspects of nursing cannot be tested, as they are a matter of opinion or grades on a scale, for example, attitudes toward elderly patients. There are, however, items that do have right or wrong answers, for example, "Can a bladder infection cause urinary incontinence?" 25 
Instrument Evaluation
As the motivation for creating a new competence instrument is most likely to move beyond what has been done and what is known, a literature review is usually required to provide an overview of what exists and of the quality of the work. Most of the 11 instruments were based on research and/or statutory documents. Wilson, 43 however, suggests that researchers should go further and conduct their own qualitative research, such as interviewing and observing typical respondents. This information can be used to create a richer background for a theory of competence in CHC as well as evidence of content validity. Only one article reported to have used own research in development of the instrument. 23 Evaluation of response processes is another aspect of content validity, which should be tested among typical respondents. 41, 43 The content validity of four instruments was evaluated through expert groups in a content validity index. 13 Seven instruments were evaluated for response processes through pilot testing. According to Fayers and Machin, 15 the respondents should be asked if the items are acceptable, comprehensible, and relevant to the setting, as well as for clarification of wording and any ambiguity, which is what was done in these pilot tests.
Finally, we found that evidence of reliability and validity of the competence measurement instruments was generally poor, except the four instruments that have been evaluated for validity and reliability. 25, [28] [29] [30] This finding is in line with what has been found in other reviews of competence measurement instruments. 1, 2, 44 Thus, 12 years later, Meretoja and Leino-Kilpi's conclusion that "competence assessment cannot be undertaken adequately until the measurement instruments are known to have these properties" 1(p351) (ie, psychometric properties) still partially reflects the status. It is, however, promising that four instruments serve as positive examples of psychometric evaluation that should be followed in future instrument developments.
Appropriateness
The ultimate criteria by which to choose a measurement instrument is the appropriateness of the instrument. 17 This is concerned with whether the instrument is fit for a particular purpose. An investigator has to consider an apparently simple question by means of a range of different kinds of evidence including how content was determined, inspection of the content, reliability, construct validity, responsiveness, precision, interpretability, acceptability, and feasibility of the instrument. Because no single set of evidence is likely to determine the appropriateness, this property has to be judged as a whole. The sum of the evidence of an instrument evaluation that one provides in an article should, however, be sufficient for the reader to judge the instrument's quality and it's fit for a particular purpose.
Strengths and Limitations
Competence-related literature is difficult to access. Both "competence" and "CHC" are referred to by many different terms in the literature. There are no search strategies that are both sensitive (identify all relevant material) and specific (exclude irrelevant material), but we tried to cover as many as possible.
We reviewed instruments published in articles available through electronic search in a range of health research databases. There may be competence measurement instruments that are developed for and used in CHC that are not available through these databases. Similarly, we neither searched for nor reviewed articles that were in languages other than English and Scandinavian languages, and we may thus have missed high-quality instruments.
Strengths of this review are that rigorous guidelines for conducting systematic literature reviews and evaluating measurement instruments have been followed, which provides the readers with evidence of the quality of the included competence measurement instruments.
Conclusion
We identified 11 competence measurement instruments for nursing staff in CHC that fell within our eligibility criteria. All instruments were based on self-assessment by the staff. Five of these instruments targeted several groups of nursing staff, while six were for RNs only. As low-qualified staff constitutes a large proportion of the total work force in CHC, we find it less interesting to measure competence in single groups of staff as, for example, RNs. We recommend that competence measurement instruments for CHC target all groups of nursing staff, including ANs and assistants. Although self-assessments have limitations they may be used alongside other methodologies to provide broad assessments of competence.
The evidence of the quality of the identified instruments varied greatly, and was generally not sufficient. Although an explicit definition of the construct that one is attempting to measure is a premise for evaluating and providing evidence for validity, only five instruments were built on clear definitions of competence. Psychometric evaluation is a common standard for instrument evaluation, but we found that the evidence of the psychometric quality of the identified instruments was poor in 7 of 11 instruments.
In development and utilization of competence measurement instruments in the future, researchers need to be explicit about their conceptualization of the construct they are measuring, evaluate the appropriateness of competence measurement instruments, and embrace psychometrics as a methodology for evaluating validity of competence measurements in CHC. This review may help researchers decide which existing competence measurement instrument to use or whether they have to develop a new instrument.
